We present a case of Staphylococcus aurous tricuspid valve endocarditis without any risk factors (intravenous drug users, with pacemaker or central venous lines and with congenital heart disease). Transthoracic echocardiography, as first line examination, showed the vegetations on tricuspid valve. In our case, the diagnosis and treatment of right-sided infective endocarditis without any inducement were extremely difficult. Therefore, once a patient comes out with fever, the blood culture remains positive for gram-positive bacterium, and the infectious location still unknown, then the infective endocarditis should be considered. In addition, surgical measure is also an important therapy for right-sided infective endocarditis.
Introduction
Portal of entry, implanted foreign material, and repaired congenital heart defects were the main risk factors of right-sided infective endocarditis and vegetation size on the right-sided valves was much smaller than those beyond the valves [1] . Nevertheless, there still exists some right heart endocarditis without any predisposing factors. Here, we showed one case about tricuspid valve endocarditis without any obvious risk factors and this case treated with daptomycin.
Case Report
A 14-year-old boy came out fever on December 14, 2013, the highest body heat was 37.9˚C, together with chilly and shiver. The patient also reported some headaches and malaise but denied any chest pain, shortness of breath, cough, expectoration, nausea, emesis, abdominal pain, diarrhea, or other symptoms. Then he went to the local hospital, and took some laboratory test immediately. For a while, the laboratory test results were as follows: white blood cell count 9.3 × 10 9 /L, with 80.1% neutrophils; blood culture showed positive for Staphylococcus aureus, thus the erythromycin and piperacillin-tazobactam were administered to resist the bacteria. About two weeks later, patient's temperature became normal and blood culture showed negative result. On December 31, 2013, the boy came out fever again, with a body temperature of 39˚C, immediately, he was taken to pneumology department of Huashan Hospital. The blood reexamination then were as follows: blood cell count 8.51 × 10 9 /L, neutrophils account for 82.1%; blood culture presented positive for Staphylococcus aureus; whereas, echocardiogram and autoimmune indicators were normal, so the teicoplanin was used; however, body temperature still hard to control. Ultimately, the boy was transfered to the department of infectious disease in Huashan Hospital.
On January 14, 2014, blood tests showed a haemoglobin level of 112 g/L, white cell count of 6.21 × 10 9 /L, platelet count of 222 × 10 9 /L, and a C reactive protein (CRP) level of 25.4 mg/L. So all antibiotics were stopped, and we observed patient's fever type for three days. On January 17, 2014, we heard murmurs of his heart and the blood culture remained positive for gram-positive bacterium, and fever persisted. Therefore, combination therapy with vancomycin 1000 mg intravenously q12 h and doxycycline 100 mg intravenously bid was administered. On January 18, 2014, the organism was identified as Staphylococcus aureus by blood culture (Figure 1) , then the doxycycline was withdrawed. However, six days later, the boy's temperature failed to be controlled, and the results of transthoracic echocardiography were as follows: 1) a mobile mass of 6 mm × 6 mm was attached to the tricuspid valve (Figure 2(a) ); 2) a moderate tricuspid regurgitation with flow toward the side wall of right atrium (Figure 2(b) ); 3) the septal cusp of the tricuspid valve prolapsed. Finally, the diagnosis of endocarditis on tricuspid valve was made. According to the drug sensitive test, vancomycin was used for ten days, but the patient still remained high temperature (about 39.2˚C). Given that daptomycin is a novel cyclic lipopeptide with activity against most aerobic Gram-positive pathogens, as a result, daptomycin 500 mg intravenously once daily was started and vancomycin was stopped. Over the following days, body temperature was well controlled, ranging from 36˚C to 37.8˚C. Unfortunately, the reexamination of echocardiography showed that the vegetation became larger than before (Figure 3 ) on February 20, 2014. We got that the antibiotics failed to clear the vegetation; therefore, the surgical measure must be taken.
On February 28, 2014, the patient transferred to Shanghai Chest Hospital for further therapy. Blood culture showed a negative result, and on 3 March 2014 the echocardiography was examined again, which revealed that a mobile mass of 15 mm × 9 mm attached to the tricuspid valve became larger than the vegetation reported on February 20, 2014 (11 mm × 5 mm). Three days later, the tricuspid valve annuloplasty was taken under general anesthesia with extracorporeal circulation, the size of vegetation was 15 mm × 10 mm seen in the operation. On March 17, 2014, the echocardiography after surgical operation showed that the mobile mass attached to the tricuspid valve disappeared. After two weeks, the boy recovered well and was released from hospital.
We followed up the patient for six months, his body temperature and blood routine test kept normal, and no vegetation was found on tricuspid valve again.
Discussion
In this case, the patient got right-sided infectious endocarditis without any inducement (like portal of entry, implanted foreign material, congenital heart defects and intravenous drug use), and the first echocardiogram was normal (during the time treated in the pneumology department of Huashan Hospital). According to the fever, the result of blood culture (positive for Staphylococcus aureus) of blood culture and the rise of white blood cell count, we can conclude that the bacterial infection existed, but the infective location remained unknown. On January 24, 2014 the reexamination of echocardiogram showed a mobile mass attached to the tricuspid valve, then the right-sided infective endocarditic was diagnosed. For this patient, the diagnosis of right-sided infectious endocarditic is extremely hard.
As is well known to us, vancomycin is a standard medication for infectious endocarditic infected by Staphylococcus aureus [2] . However, vancomycin was stopped in our case for the possibility of drug fever. The reasons we considered drug fever as follows: 1) except the heart, no other infectious locations identified; 2) drug sensitive test showed that Staphylococcus aureus from the patient sensitive to vancomycin; 3) although the body temperature beyond normal, patient's condition seemed well and the toxic symptoms rarely seen from him; 4) from January 17 (vancomycin started) to January 26 (vancomycin stopped), the body temperature often exceeded the normal level, but the blood routine examination showed few information about bacterial infection ( Table 1) .
Daptomycin is a novel cyclic lipopeptide with activity against most aerobic Gram-positive pathogens, including strains resistant to vancomycin [3] [4] . In a randomized clinical trial, daptomycin was as effective as a control regimen (low-dose gentamicin plus vancomycin) in patients with bacteremia caused by S. aureus, including the subset with right-sided endocarditis [2] and those with methicillin-resistant strains [5] . After initiation of daptomycin to the treatment regimen in this patient, resolution of fever and pervasive bacteremia was attained. Nevertheless, the vegetation attached to the tricuspid valve still became larger, finally, the surgical measure must 4.72 × 10 9 /L 5.50 × 10 9 /L 5.09 × 10 9 /L be taken. The reasons leading to therapeutical failure of daptomycin mainly are as follows: 1) the vegetation attached to the valvula tricuspidalis is a foreign matter without blood supply, so the antibiotic hardly permeate into it and rarely to kill bacteria; 2) because the extremely large size of vegetation, daptomycin hardly exert its effect to kill bacteria; 3) the patient was treated with daptomycin at a dose of 500 mg (6 mg/kg daily [2] ) daily; however, the patient's weight is 95 kg, strictly speaking, the daily dose of daptomycin must be 570 mg, so 500 mg daptomycin daily may not be enough to kill bacteria in the vegetation; 4) the abscess might be formed in tricuspid valve, so the blood concentration of daptomycin in this location was insufficient to eliminate the vegetation. The diagnosis of infectious endocarditis was mainly depend on the Duke standards [6] . In this case, the patient got right-sided infectious endocarditis without any risk factors (like portal of entry, implanted foreign material, congenital heart defects and intravenous drug use), and the first echocardiogram is normal. The information about bacterial infection were merely fever, blood culture just showed positive for Staphylococcus aureus, but the locations of infection remained unknown. Thereby, the clinical manifestation of this case rarely matched with the Duke standards, and it's really difficult to diagnose the right-sided infectious endocarditis for this patient. The body temperature was controlled after the daptomycin initiated, but the vegetation attached to the tricuspid valve still became larger, at last, the patient had to take surgical treatment.
Conclusion
According to this case, we can get some enlightenments as follows: 1) once a patient comes out with fever, the blood culture remains positive for gram-positive bacterium, and the infectious location still unknown, the infective endocarditis should be considered; 2) when the infective endocarditis is identified, the blood culture show that Staphylococcus aureus is positive, if the bacterium is sensitive to vancomycin, vancomycin should be firstly considered. The daptomycin may be considered in the condition that Staphylococcus aureus is resistant to vancomycin or the patient is allergic to the vancomycin; 3) when the growth of vegetation is hardly controlled, the patient must firmly turn to surgeons for help, because medical treatment alone is hard to clear the stubborn vegetation. Finally, sharing with this case, we hope more clinicians can get some help from it about the diagnosis and treatment of right-sided infectious endocarditis without any induced factors.
